Introduction {#S0001}
============

Major depressive disorder is a highly prevalent psychiatric illness. Along with multiple symptoms, this disorder is associated with recurrent thoughts of death or suicide.[@CIT0001],[@CIT0002] The prevalence of MDD differs among countries; the estimated lifetime prevalence of major depressive episodes was 1.5% in Taiwan, 7% in Korea, 19.0% in Lebanon, 9.2% in Germany, and 9.0% in Chile.[@CIT0003] The global prevalence of major depressive disorder is generally estimated to be between 3% and 6%.[@CIT0004] There is no accurate estimation about major depression in the Iranian population, but according to the results of a systematic review conducted in Iran, the MMD prevalence was 4.1%.[@CIT0005],[@CIT0006]

Depression is one of the main risk factors for suicide in that more than 90% of people who commit suicide experience depression.[@CIT0007],[@CIT0008] Suicide is the process of deliberately ending one's own life. Patients with depression are 20 times more likely to commit suicide than the general population.[@CIT0009] Furthermore, thoughts of suicide are a frequent and potentially dangerous indication of psychiatric emergencies.[@CIT0010] This is because a period of suicidal ideation often precedes suicidal behaviours or suicide attempts.[@CIT0011]Suicidal thoughts are often related to childhood traumatic memories.[@CIT0012]Suicide is a global health concern that affects more than one million people per year, which is compounded by the fact that approximately one quarter of people with suicidal thoughts and suicide attempts do not have access to mental health services.[@CIT0013] Furthermore, it is known that suicidal thoughts are relatively common experiences as nearly 9% of people experience suicidal thoughts during their lifetime.[@CIT0014] In addition, the rate of suicide in the past decade has increased by more than 16% in the United States, indicating the limited impacts of current preventive strategies.[@CIT0015]

Iran has witnessed a high increase in suicide-related mortality reaching 4.7 per 100,000 in 2015.[@CIT0016]

In clinical settings, patient reports of suicidal thoughts are often the only observable sign of suicide risk and, where the severity of suicidal thoughts are high, there is a greater probability of their translation into action. Therefore, suicidal thoughts are of clinical importance and can be used to assess the risk of suicidal behaviour. In this regard, the prevention of suicide behaviours in patients requires the identification and amelioration of suicidal thoughts.[@CIT0017],[@CIT0018] Since half of those who have committed suicide meet the diagnostic criteria for a concurrent depressive episode, diagnosis and treatment of depression is important in preventing suicide.[@CIT0019]

Depression and suicidal thoughts can be treated both pharmacologically and non-pharmacologically. Although patients are often initially treated pharmacologically, about 20% of patients do not adhere to medication and many others simply do not complete the course.[@CIT0020] Certain antidepressants, such as serotonin reuptake inhibitors, which are used to treat depression and suicidal ideation are associated with side effects and may even increase suicidal thoughts and behaviors. The presenting symptoms may also recur after discontinuation of these drugs, therefore the Food and Drug Administration has warned physicians about their use.[@CIT0021]

Given the risk of side effects, dependence, intolerability, and high costs of pharmaceutical options, non-pharmacological methods of suicidal ideation treatment in patients with depression garnered clinical research attention. These emphasize the use of cheap, non-invasive, and adverse effect-free approaches. There is evidence to suggest that psychiatric patients often prefer cognitive and behavioral therapies to pharmacological treatment.[@CIT0022]

Eye movement desensitization and reprocessing (EMDR) therapy is an empirically validated trauma intervention which can be effective in treating suicidal thoughts.[@CIT0023] EMDR, first introduced in 1989 by psychologist Francine Shapiro, is a specialized, low-cost treatment to overcome the effects of emotional shock and distressing experiences. This approach involves reprocessing the past stressful events and replacing the negative beliefs with positive and informed ones chosen by the person himself.[@CIT0024] In this approach, using standardized procedures, the therapist asks patients to remember the distressing memories for short periods of time while moving their eyes, so that the level of stimulation is reduced and the thoughts are reorganized.[@CIT0025]

Many patients with major depressive disorder experience suicidal thoughts, leading to delayed return to work, reduced quality of life,[@CIT0026] and increased risk of suicide and death.[@CIT0027] However, treatment of depression and reduction of suicidal ideation can accelerate recovery, increase quality of life.[@CIT0028],[@CIT0029] and reduce economic burden. EMDR has been widely researched for the treatment of PTSD[@CIT0023] but there are few studies evaluating the treatment of suicidal thoughts in patients with major depression. The present clinical trial aims to rigorously determine the effect of EMDR on the severity of suicidal thoughts in patients with major depressive disorder.

Materials and methods {#S0002}
=====================

This study was conducted from 2017 to 2018 in Shahid Rajaee Neurology Hospital of Yasuj, Iran on patients diagnosed with major depressive disorder. Using confidence level of 95%, a statistical power of 80%, and minimum clinically significant difference 5% as well as the standard deviation of the effect of EMDR in the Kikhavani et al study, a sample size of 31 was calculated for each group which was raised to 35 people considering the possibility of attrition. The study was launched after obtaining permission from the Fassa Medical University's Ethics Committee (Ethics number: REC.1396.280.IR.FUMS) and registering it in Iran Clinical Trial Center (Registration number: IRCT20171231038152N1).

After a complete explanation of the study objectives and obtaining written informed consent, this study was conducted in accordance with the Declaration of Helsinki, seventy in-patients with major depressive disorder reporting suicidal thoughts were included in the study via convenience sampling, and were divided into two groups; experimental (n=35) and control (n=35). The samples were randomly based on parall and random allocation of block randomization (noted in [Figure 1](#F0001){ref-type="fig"}).Figure 1Consort flow diagram.

Inclusion criteria were the diagnosis of major depressive disorder by a psychiatrist (based on DSM-5 criteria), and self-reported suicidal thoughts (scores high than sex) and no previous history of suicide attempts, seizures, strabismus, or other vision problems. Exclusion criteria were intolerance to the treatment method, referral to other treatment centers. The data were collected using a self-report demographic questionnaire and the Beck Scale for Suicide Ideation (BSSI).

Demographic questionnaire {#S0002-S2001}
-------------------------

This self-report demographic questionnaire included items assessing age, gender, marital status, education, economic status, occupation, and family history of depressive disorder.

Beck scale for suicide ideation (BSSI) {#S0002-S2002}
--------------------------------------

The BSSI, which is used to assess the severity of suicidal thoughts, is a 19-item self-report questionnaire.[@CIT0030] It was developed to quantify the severity of attitudes, behaviors, and plans to commit suicide within the past week. Answers to items on the scale are based on three points from 0 to 2. The total score is calculated by summing the items' scores resulting in an overall score from 0 to 38.[@CIT0031] Higher scores indicate higher severity of suicidal feelings.[@CIT0032] BSSI has a strong reliability and validity.[@CIT0032],[@CIT0033] Cronbach's alpha coefficients ranged from 0.87 to 0.97 and test-retest reliability co-efficient has been assessed at 0.54.[@CIT0034]

Procedure {#S0003}
=========

EMDR was performed individually in the experimental group for 45--90 mins, three days per week, on alternate days, for three weeks (nine sessions in total). The severity of suicidal thoughts was measured before the first and after the final session with the BSSI. Safety conditions (presence of a companion, informing the department nurses, safety of the treatment room) were considered for patients and the researcher prior to intervention. To perform the intervention in the experimental group, the researcher first introduced the patients to EMDR and established rapport with them before recruiting them to participate in the study.

Shapiro (2014) described EMDR as a multidimensional approach that includes eight stages.

In the first stage, a patient history of their trauma and suicidal thoughts was taken.[@CIT0023] The second stage involved explaining EMDR's process and effects, a description of treatment expectations, and preparation of patients for treatment. In the third stage, the memories, images, symbols, the most disturbing visual image related to suicidal thoughts, patient beliefs about the event, and physical sensations relating to post-event beliefs were identified and a positive belief was identified to replace the previous negative cognition.[@CIT0025] During this phase, the patient's subjective units of distress (SUDs) in relation to subjective experiences around suicidal thoughts are high. The fourth stage involved asking the patient to focus on a specific negative belief while tracking the therapist's fingertip in a series of 12--24 sets of horizontal eye movements until the self-reported SUDs reached zero (or an acceptable minimum).[@CIT0035] In the fifth stage, horizontal eye movements continued to be administered while the patient focused on a specific positive belief until it reached a maximum level of endorsement. In the sixth stage, horizontal eye movements were administered while the patient was asked to focus on any remaining discomfort or physical pressures until their reduction and disappearance was observed.[@CIT0036] In the seventh stage, the patient was asked to state any disturbing images, thoughts, or emotions experienced during the treatment, and preparations were made to ensure the patient's emotional stability for the completion of the treatment session.[@CIT0037] In the eighth stage, the patient began a new EMDR session by focusing on previously processed goals and re-evaluating the extent to which therapeutic goals have been achieved.

After each set, the therapist asked patients to stop visualizing the scene, lean back into their chair and breathe deeply. The process was repeated according to the requirements and the patient's level of motivation so that the levels of mental discomfort units reached zero or minimize.

No intervention was performed by the researcher in the control group. Usual treatment in both groups was only pharmacological treatment such as Fluoxetine, Amitriptyline and Maprotiline.

All patients were treated with antidepressants, and were not taking drugs with anti-suicidal effects, such as lithium.

In the control group, the demographic questionnaire and the BSSI were administered at the beginning of the first session and at the end of the third week. The experimental and control group received no other therapy during the period. The data were analyzed using descriptive and inferential statistics tests with SPSS version 22, using a confidence level of 95%. After normality assumptions were satisfied for BSSI scores, independent sample *t*-test was used for intergroup comparisons and paired *t*-test was used for intragroup comparisons.

Results {#S0004}
=======

Scores from the demographic questionnaire indicated that the patients' mean age was 35.94±12.29 years in the experimental group and 36.51±11.07 years in the control group. The minimum and maximum ages of participants in this study were 19 and 63 years, respectively. No significant differences were found between the experimental and control groups in terms of age by using independent sample *t* test, indicating that both groups were age-equivalent.

Eighty percent of patients had trauma only once and the rest had trauma more than once.

Sixty percent of traumas were related to adulthood and for some reason such as grief, divorce, physical and sexual abuse

Twenty five percent of traumas were in both childhood and adulthood and the rest was only for a childhood

Similarly, chi-squared tests found no statistically significant differences between the groups in terms of gender, education, marital status, family history of major depressive disorder, economic status, or employment status (*p*\>0.05; [Table 1](#T0001){ref-type="table"}). Hence, it can be said that no systematic differences were observed between the experimental versus control groups for these demographic variables. Table 1Comparison of the demographic characteristics of the participants in the experimental and control groupVariablesGroup*p*-value\*Experimental, n (%)Control, n (%)Sex0.445 Male10 (28.6%)13 (37.1%) Female25 (71.4%)22 (62.9%)Educational level Primary School17 (48.6%)14 (40%)0.664 High School11 (31.4%)11 (31.4%) Bachelor7 (20%)10 (28.6%)Marital status0.459 Single7 (20%)9 (25.7%) Married24 (68.6%)21 (60%) Divorced4 (11.4%)5 (7.15%)Family History of MDD0.445 Yes18 (51.4%)21 (60%) No17 (48.6%)14 (40%)Economic status0.697 Low15 (42.9%)14 (40%) Medium15 (42.9%)15 (42.9%) High5 (7.15%)6 (17.1%)Employment status0.942 Employed2 (5.7%)3 (8.6%) Unemployed10 (28.6%)9 (25.7%) Domestic Worker19 (54.3%)18 (51.4%) Other4 (11.4%)5 (14.3%)[^1]

[Table 2](#T0002){ref-type="table"}, shows the results of the analyses conducted on BSSI scores. Mean BSSI scores were quite similar to each other at pre-test. This observation was supported by an independent *t*-test which showed no statistically significant differences between groups as detected in the pre-test, indicating that groups were relatively equivalent in terms of the severity of their suicidal thoughts before the intervention. At post-test, the drop in severity of suicidal thoughts was greater in the experimental group compared to the control group. A second independent *t*-test found this post-test difference in BSSI mean scores to be statistically significant, indicating that the groups were no longer equivalent in terms of severity of suicidal thoughts at post-test. To further investigate this, two paired *t*-tests were conducted on the pre- versus post-test BSSI mean scores for the experimental and control groups, respectively. These found a statistically significant change in BSSI scores for the experimental group, which was not observed in the control group.Table 2Between- and within-groups comparisonof mean scores (standard deviation in brackets) of the experimental and control groups at pre- and post-test for the BSSIGroupPre-testPost-testPaired difference*p*-value^a^Experimental26.48 (5.74)11.11 (4.15)15.37 (5.30)\<0.001Control26.68 (5.05)24.93 (4.42)1.75 (1.76)0.126*p*-value^b^0.887\<0.001\<0.001[^2]

Discussion {#S0005}
==========

The present study aimed to investigate efficacy eye movement desensitization and reprocessing therapy on the severity of suicidal ideation in patients with major depressive disorder. To the author's knowledge, this study is the first randomized clinical trial using EMDR therapy to treat suicidal ideation in patients with major depressive disorder.

The results show that the severity of suicidal thoughts for the control group remained unchanged with treatment as usual, whereas the experimental group experienced an observable improvement in scores from EMDR.

In all patients, the causes of Suicidal thoughts were often related to childhood traumatic memories (such as: sexual and physical abuse, grief and loss of parents).

The results showed that, compared to usual treatment, EMDR could be an appropriate first-line therapy to rapidly reduce the severity of suicidal thoughts in patients with major depressive disorder. This conclusion is based on the paired *t*-tests which demonstrated an observable improvement in the severity of suicidal ideation after EMDR, which was not observed in the group which received usual treatment. Furthermore, independent *t*-tests found that the group that had benefited from EMDR showed lower suicidal ideation after treatment compared to usual treatment which was not observed before each group received its respective intervention. In addition, these differences cannot be accounted for by intergroup differences in participant characteristics, as this was ruled out by the analyses on the demographic questionnaire results.

Suicidal thoughts most likely occur due to emotional trauma, and unpleasant experiences (such as suicidal thoughts) are unprocessed and lead to negative beliefs about oneself and others.[@CIT0038] Suicide attempts are likely to be experienced and stored as trauma and may lead to repetitive negative cognitions of unpleasant events resulting in the increased probability of committing suicide.[@CIT0011] The processing of distressing memories using EMDR dramatically reduces the mental discomfort associated with them, thereby decreasing the experience of suicidal thoughts as a coping strategy.[@CIT0037] In addition, patients gain hopeful and positive insights and attitudes through this therapeutic approach, where negative beliefs and expectations associated with those unpleasant events are replaced with positive cognitions.[@CIT0011]

Where other related studies have usually been sparse and in the form of preliminary trials, this study is first attempt to systematically observe the effects of EMDR on suicidal ideation in patients with major depressive disorder in the form of a randomized clinical trial. For example, Tullis et al (2003) in their pilot study used cognitive behavioral therapy (CBT) and EMDR to reduce suicidal thoughts in five survivors of childhood trauma. They concluded that the combination of EMDR and CBT reduced or eliminated suicidal thoughts in patients. Although the findings of this study were in line with our results, its small sample size and lack of a control group permits little in the way of confidence.[@CIT0011] Similarly, in a case study on an 18-year-old woman with multiple years of self-harm conducted by Derek et al (2008) showed that after 2 sessions of treatment with EMDR, self-harm thoughts decreased with no traces of self-harm being observed at a 13-month follow up. The rapid reduction of distressing thoughts observed here supports the results of our study, even if the case study format makes it difficult to compare or generalize findings.[@CIT0039] The results of Yasmeen's study (2016) into the effect of EMDR on the treatment of depression showed that this treatment modality is effective in treating depression symptoms in patients with major depressive disorder, and can improve the quality of life and eliminate unpleasant thoughts. Intuitively, by treating major depression in these patients, the probability of suicidal thoughts (and therefore suicide attempts) will decrease, a hypothesis which would be interesting to investigate in future studies.[@CIT0028] EMDR seems to be a good treatment for reducing or eliminating unpleasant and harmful thoughts.[@CIT0039] This is the explanation that is supported by Shapiro (2014), who states that EMDR can be used as a valid psychotherapy method for the treatment of psychological trauma and negative life experiences. EMDR can quickly treat unprocessed memories and undesirable experiences of life.[@CIT0023]

One of the reasons for this research area experiencing a dearth of studies is because EMDR is not typically recommended for suicidal ideation due to the risk of increasing it. In an editorial entitled "Can EMDR be used for those who have suicidal thoughts?" Spectorj and Krermers stated that, this method can be useful in treating suicidal thoughts. Although, issues such as identifying suicidal ideation, therapist safety, and ceasing EMDR when the patient becomes restless must be addressed.[@CIT0040] In this study, much of the risk involved in treating patients with suicidal ideation was greatly mitigated by working with hospital in-patients. We recommend incorporating risk-reduction factors such as these in the designs of future studies in this area.

One of the limitations of the study was that patients in our study were selected using non-random sampling or convenience method due to the limited study population, so random sampling method is impossible.

Another limitation of the study was Axis I comorbidity for PTSD not being included in the list of exclusion criteria.

Conclusion {#S0006}
==========

The results of this clinical trial showed that EMDR can reduce the severity of suicidal thoughts in patients with major depressive disorder and may be used as an effective and complementary treatment for these patients.
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[^1]: **Note:** \*Chi Square test.

[^2]: **Notes:** ^a^*p*-values drawn from paired *t*-tests; ^b^*p*-values drawn from independent *t*-tests.
